Cyclic nucleotides affect growth and differentiation of cultured rat embryonic shields.
The modified organ culture of rat embryonic shields provides favorable conditions during 2 weeks for the differentiation of main tissue types. Since the terminal differentiation in explants is inferior to that obtained in the homografts of the same shields under the kidney capsule, we tried to improve the culture medium by adding some known regulatory molecules: db-cAMP, db-cGMP, ATP, AMP, and butyric acid. These agents were added to the liquid medium in the concentration of 1 mM. In the first part of the study the explants were fixed and weighed after 8 or 14 days in vitro culture, and histological sections were examined. When the explants were treated with db-cAMP during the second week of culture, the skeletal muscle appeared more frequently in the treated series than in controls, and the weight of the treated explants was sometimes increased when compared with the control series. The db-cGMP had no effect on differentiation, but stimulated the growth of the explants when applied during the first week of culture. On the contrary, the db-cAMP when added during the first week, severely impeded the growth of explants. Other agents seem to be ineffective. In the second part, the content of cAMP and cGMP was measured in normal explants. The radioimmunoassay showed the same content of cAMP and cGMP during the entire culture period. In the third part of our study the incorporation of tritiated uridine and tritiated thymidine was measured during the second week of culture after the addition of db-cAMP. During the first days of treatment with db-cAMP the uptake of tritiated uridine and thymidine was inhibited, whereas on the seventh day the uptake was similar to that of the control. We can conclude that both cyclic nucleotides have a visible effect on growth whereas only cAMP has a positive impact on the differentiation of myotubes in cultured rat embryonic shields.